A Gram-stain-negative, non-motile, aerobic rod, designated 8604S-37 T , was isolated from an outdoor air sample collected in Suwon region, Republic of Korea. The isolate was catalasepositive and oxidase-negative. 16S rRNA gene sequence analysis indicated that strain 8604S-37 T was most closely related to Diaphorobacter nitroreducens NA10B T and Diaphorobacter oryzae RF3 T , with which it shared 97.0 % 16S rRNA gene sequence similarity. Strain 8604S-37
grew at 10-37 6C (optimum 28 6C; no growth occurred at 4 or 40 6C) and pH 5-9 (optimum pH 7). The strain tolerated up to 3 % NaCl (w/v) (optimum 0 %). The only respiratory quinone was ubiquinone-8 (Q-8). The polar lipid profile comprised phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol and one unknown aminolipid. The major fatty acids were C 16 : 0 , summed feature 3 (comprising C 16 : 1 v7c and/or iso-C 15 : 0 2-OH), summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c) and C 17 : 0 cyclo, and the predominant hydroxy fatty acid was C 10 : 0 3-OH. Strain 8604S-37 T exhibited less than 50 % DNA-DNA relatedness with Diaphorobacter nitroreducens KACC 13856 T and Diaphorobacter oryzae KACC 16857 T . The DNA G+C content was 65 mol%. Strain 8604S-37 T represents a novel species of the genus Diaphorobacter, for which the name Diaphorobacter aerolatus sp. nov. is proposed. The type strain is 8604S-37 T (5KACC 16536 T 5NBRC
T ). An emended description of the genus
Diaphorobacter is also proposed.
The genus Diaphorobacter is a member of the family Comamonadaceae, the order Burkholderiales and the class Betaproteobacteria (http://www.bacterio.net/). The genus was proposed for one bacterial strain isolated from activated sludge (Khan & Hiraishi, 2002) . It was described as aerobic, Gram-stain-negative, motile and rod-shaped, and to have C 16 : 1 v7c and C 16 : 0 as the major fatty acid components and C 10 : 0 3-OH as the sole component of hydroxyl fatty acids, and ubiquinone-8 as the predominant quinone. Later, Diaphorobacter oryzae, which was isolated from thiosulfate-oxidizing enrichment culture, was added to the genus Diaphorobacter (Pham et al., 2009) . In this paper, the major fatty acids of the genus Diaphorobacter were reported to be C 16 : 0 , C 17 : 0 cyclo and C 16 : 1 v7c and/or iso-C 15 : 0 2-OH, which were different from those of the previous paper.
We isolated bacterial strains from outdoor air in Suwon region, Republic of Korea. An MAS-100 air sampler (single-stage multiple-hole impactor; Merck) containing a Petri dish with R2A agar (BBL) amended with 200 mg cycloheximide ml 21 (Sigma) was used to trap an outdoor air sample. Among bacterial strains forming colonies, one strain was designated 8604S-37 T . According to the phylogenetic analysis, this strain was closely related to members of the genus Diaphorobacter. For taxonomic comparison, Diaphorobacter nitroreducens KACC 13856 T and Diaphorobacter oryzae KACC 16857 T were used as reference strains.
For the phylogenetic analysis, genomic DNA was isolated by the method of Ausubel et al. (1987) . The 16S rRNA genes were amplified by using the universal primers 9F and 1512R (Weisburg et al., 1991) , and sequenced by Solgent (Daejeon, Korea). An almost complete 16S rRNA gene sequence (1437 bp) was obtained. Pairwise 16S rRNA gene sequence similarity was calculated using the EzTaxon-e server (http:// eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . Reference sequences of type strains of the genus Diaphorobacter and some members of the family Comamonadaceae were retrieved from the GenBank database, and sequence alignment and analysis of the data were performed using the ARB software package (Ludwig et al., 2004 ) and the corresponding SILVA SSURef 100 database (release April 2011; Pruesse et al., 2007) . A phylogenetic tree was drawn using MEGA version 5.0 (Tamura et al., 2011) . Neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) methods were used to reconstruct the phylogenetic tree. The 16S rRNA gene sequence of strain 8604S-37 T showed the highest sequence similarity (97.0 %) to Diaphorobacter nitroreducens NA10B T and Diaphorobacter oryzae RF3 T . Strain 8604S-37 T showed less than 96.5 % sequence similarities with the other type strains of the family Comamonadaceae. In the neighbourjoining phylogenetic tree (Fig. 1) , strain 8604S-37
T formed a robust cluster with Diaphorobacter nitroreducens NA10B
T and Diaphorobacter oryzae RF3 T . This topology was also supported by maximum-parsimony and maximum-likelihood trees (Fig. 1) .
The biochemical, physiological and morphological characterization of strain 8604S-37 T was carried out using cells cultured at 28 uC in R2A broth or on R2A agar. Growth of the novel strain on Luria-Bertani (LB) agar, nutrient agar (NA), tryptone soya agar (TSA) and MacConkey agar (all from Difco) was evaluated. Gram staining was determined using the Difco Gram staining kit, according to the manufacturer's instructions. The cell morphology and motility were examined with an electron microscope (model 912AB; LEO), after negative staining with 0.5 % (w/v) uranyl acetate. Catalase and oxidase activities were examined by bubble production in 3 % (v/v) hydrogen peroxide solution and 1 % (w/v) tetramethyl-p-phenylenediamine (bioMérieux), respectively. Anaerobic growth was determined by incubation in the BBL GasPak Anaerobic System (Difco) for 14 days at 28 u C on R2A agar. Growth temperatures were varied from 4 to 45 u C. pH (pH 4.0-11.0 at intervals of 1.0 pH units) of R2A broth was adjusted with 0.2 M citrate/phosphate buffer, 0.05 M Tris/hydrochloride buffer, HCl or NaOH (Breznak & Costilow, 1994) . NaCl concentration was raised up to 5 % (w/v). Casein, starch and tyrosine degradation was tested on R2A plates containing milk powder (5 %, w/v), starch (1 %, w/v) or tyrosine (0.1 %, w/v), respectively. CM-cellulose and Tween 80 degradation was examined using R2A supplemented with 1 % (w/v) of each substrate. DNase activity was determined with DNase test agar (Difco). Other physiological properties, utilization of various carbon sources and enzyme activity were tested in duplicate with commercial API 20NE, API ID 32GN and API ZYM kits (bioMérieux) according to the manufacturer's protocols. API 20NE and API ID 32GN test strips were checked after incubation for 7 days, and API ZYM kits were checked after incubation for 4 h at 28 u C. To test antibiotic susceptibility, the following antimicrobial compound discs (BD) were used: amikacin (30 mg), ampicillin (10 mg), cefotaxime (30 mg), cephalothin (30 mg), chloramphenicol (30 mg), ciprofloxacin (5 mg), erythromycin (15 mg), gentamicin (10 mg), imipenem (10 mg), kanamycin (30 mg), nalidixic acid (30 mg), netilmicin (30 mg), penicillin (10 mg), polymyxin (300 IU), rifampicin (5 mg), streptomycin (10 mg), tetracycline (30 mg) and vancomycin (30 mg). The diameter of the antibiotic discs was 8 mm. A strain was recorded as susceptible when the diameter of the inhibition zone was .10 mm and resistant at ,10 mm. Cells of strain 8604S-37
T were Gram-stain-negative, aerobic, non-motile rods (Fig. S1 , available in IJSEM Online). Colonies grown on R2A agar were circular and beige coloured. Strain 8604S-37 T grew at 10-37 u C (optimum 28 u C) and pH 5-9 (optimum pH 7). It tolerated up to 3 % NaCl (w/v) (optimum 0 %). Growth on LB agar, NA, TSA and MacConkey agar was good.
Analyses of isoprenoid quinones and polar lipids were conducted with freeze-dried cells after cultivation on R2A broth for 2 days at 28 u C. Isoprenoid quinones were analysed by HPLC as described by Groth et al. (1997) . Polar lipids were extracted and then examined by twodimensional TLC (Minnikin et al., 1984) . Cellular fatty acid methyl esters of strain 8604S-37 T , Diaphorobacter nitroreducens KACC 13856 T and Diaphorobacter oryzae KACC 16857
T were prepared from cells grown in R2A agar for 2 days at 28 u C, and were analysed by GC according to the instructions of the Microbial Identification System (MIDI). The fatty acid methyl esters were identified and quantified by using the TSBA 6 database (version 6.10) of the Sherlock Microbial Identification System (MIDI). Strain 8604S-37 T contained ubiquinone Q-8 as the only quinone, which was also found in other members of the genus Diaphorobacter (Khan & Hiraishi, 2002) . The polar lipids were phosphatidylethanolamine (PE), phosphatidylglycerol (PG), diphosphatidylglycerol (DPG) and one unknown aminolipid (AL) (Fig. S2) . Although the polar lipids have not been analysed for the members of the genus Diaphorobacter, polar lipid patterns of strain 8604S-37 T were similar to those of phylogenetically close relatives such as members of the genera Delftia and Xenophilus within the family Comamonadaceae, which have in common PE, DPG and PG as the major polar lipids (Blümel et al., 2001; Chen et al., 2012) . The fatty acids of strain 8604S-37 T included C 16 : 0 (33.7 %), summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH ) (31.4 %), summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c) (11.2 %) and C 17 : 0 cyclo (10.2 %) as the major fatty acids (.10 % of the total fatty acids), and had C 10 : 0 3-OH as the predominant hydroxy fatty acid (Table 1) . Although three strains grown under the same conditions shared similar overall fatty acid compositions, content of one component, C 17 : 0 cyclo, varied among strains.
For the measurement of DNA-DNA hybridization values and DNA G+C content, genomic DNA was extracted and purified by the method described by Ausubel et al. (1987) . DNA-DNA hybridization was carried out according to the method of Seldin & Dubnau (1985) . Probe labelling was conducted using the nonradioactive DIG High Prime DNA Labelling and Detection Starter kit II (Roche Molecular Biochemicals). The hybridized DNA was visualized using the DIG luminescent detection kit (Roche Molecular Biochemicals). DNA-DNA relatedness was quantified using a densitometer (Bio-Rad). The DNA G+C content was determined by the fluorometric method (Gonzalez & SaizJimenez, 2002 ) using SYBR Green 1 and a real-time PCR thermocycler (Bio-Rad). DNA-DNA relatedness between strain 8604S-37 T and Diaphorobacter nitroreducens KACC 13856 T and Diaphorobacter oryzae KACC 16857 T was 45±4 % (reciprocal 40±5 %) and 39±4 %, respectively. The genomic DNA G+C content of strain 8604S-37 T was 65 mol%, which is different from other closely related strains, but within the range (63-65 mol%) for members of the genus Diaphorobacter (Khan & Hiraishi, 2002; Pham et al., 2009 ).
In conclusion, strain 8604S-37 T could be classified in the genus Diaphorobacter on the basis of the phylogenetic tree, and quinone and fatty acid compositions. However, strain 8604S-37 T could be differentiated from the two members of the genus Diaphorobacter on the basis of properties such as motility, oxidase and urease activity, aesculin and gelatin hydrolysis, and the assimilation pattern of substrates (Table 2) . Therefore, on the basis of the data presented, strain 8604S-37 T is considered to represent a novel species of the genus Diaphorobacter, for which the name Diaphorobacter aerolatus sp. nov. is proposed.
Emended description of the genus Diaphorobacter Khan and Hiraishi 2003
The description is as given previously (Khan & Hiraishi, 2002; Pham et al., 2009 ) with the following modification. Motile or non-motile. Oxidase production is variable. The major cellular fatty acids are C 16 : 0 , summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH ), summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c) and C 17 : 0 cyclo, and the predominant hydroxy fatty acid is C 10 : 0 3-OH. Phosphatidylethanolamine, diphosphatidylglycerol and phosphatidylglycerol are the major polar lipids. Description of Diaphorobacter aerolatus sp. nov.
Diaphorobacter aerolatus (ae.ro.la9tus. Gr. n. aer air; L. part. adj. latus carried; N.L. masc. part. adj. aerolatus airborne).
Cells are Gram-stain-negative, aerobic, non-motile rods (0.8-0.9 mm in diameter and 1.1-1.7 mm in length).
Colonies grown on R2A agar are circular and beige coloured. Grows at 10-37 u C (optimum 28 u C; no growth occurs at 4 or 40 u C) and pH 5-9 (optimum pH 7). Tolerates up to 3 % NaCl (w/v) (optimum 0 %). . All strains are positive for catalase and nitrate reduction, but negative for indole production, glucose fermentation and arginine dihydrolase. All strains assimilate potassium gluconate, malic acid, itaconic acid, sodium acetate, lactic acid, L-alanine, propionic acid, valeric acid, 3-hydroxybutyric acid and L-proline, but do not assimilate D-glucose, L-arabinose, D-mannose, D-mannitol, Nacetylglucosamine, maltose, phenylacetic acid, L-rhamnose, D-ribose, inositol, sucrose, sodium malonate, potassium 5-ketogluconate, glycogen, 3-hydroxybenzoic acid, L-serine, salicin, melibiose, L-fucose, D-sorbitol or 4-hydroxybenzoic acid. All strains showed positive activities for esterase (C4), esterase lipase (C8), leucine arylamidase and naphthol-AS-BIphosphohydrolase, but negative activities for lipase (C14), valine arylamidase, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. +, Positive ; 2, negative ; W, weakly positive. 
